Identification and Characterization of the Cyclin-Dependent Kinases Gene Family in Silkworm, Bombyx mori.
Cyclin-dependent protein kinases (CDKs) play key roles at different checkpoint regulations of the eukaryotic cell cycle. However, only few studies of lepidoptera CDK family proteins have been reported so far. In this study, we performed the cDNA sequencing of 10 members of the CDK family in Bombyx mori. Gene structure analysis suggested that CDK12 and CDC2L1 owned two and three isoforms, respectively. Phylogenetic analysis showed that CDK genes in different species were highly conserved, implying that they evolved independently even before the split between vertebrates and invertebrates. We found that the expression levels of BmCDKs in 13 tissues of fifth-instar day 3 larvae were different: CDK1, CDK7, and CDK9 had a high level of expression, whereas CDK4 was low-level expressed and was detected only in the testes and fat body cells. Similar expression profiles of BmCDKs during embryo development were obtained. Among the variants of CDK12, CDK12 transcript variant A had the highest expression, and the expression of CDC2L1 transcript variant A was the highest among the variants of CDC2L1. It was shown from the RNAi experiments that the silencing of CDK1, CDK10, CDK12, and CDC2L1 could influence the cells from G0/G1 to S phase transition.